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(57)Abstract: - * 

PURPOSE: To enhance content of an enzyme in a cell 
as well as efficiency of fermentation and enable efficient 
production of a desired acid by isolating a structural 
gene of cell membrane bonding type aldehyde 
dehydrogenase and integrating the isolated gene into a 
plasmid. 

CONSTITUTION: A microorganism belonging to the 
genus Acetobacter or Gluconobacter is transformed by a 
plasmid containing a structural gene of a cell membrane 
bonding type aldehyde dehydrogenase derived in a 
microorganism of the genus Acetobacter and having 
about 3.6 kilo base molecular size and fermentation is 
carried out using the transformed microorganism to 
provide the acid, especially acetic acid. The map of 
restriction enzyme of the structural gene is shown in the 
figure. 
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TCA.CGT.CGC.GGC.TTC.CTT.OTC.ACC.TCC.CTT.GGC.GCC.GGC.GTC.ATCTTT.GGC.TTC^GCG.CGT 

Ser-Ar«-Ar*-Cly-Ph«-Leu-Val-Thr-Ser-Lou-GXy-AU-Gly-VaX-«BT-Phe-Gly-Pho-AAtt-Arc 
121 

CCT.TCA.TCC.GCC.AAC.CAG.ATT,TTC.CCG,CrC.GAC.CGG.TCG.CTG.CCG.GGT,GAC.GGG.GCG.TTC 
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Glo-Pro-Thr-Ila-Trp-Cya-Sar-He-Ala-Pro-Aap-GlyGiii-Ilo-Thr-Val-Asn-Ile-Ila-Arj 
241 

GCG . GAA . A TG.GGC . CAG. CAT, ATC .GGC • ACC ,GCC . CTT . GCC , CGC . ATC. ATC , GCG. GAT. GAA « ATG.GAA 

Ala-GXu-«BT-Gly-GIn-His-Ila-Gly-Tbr-Ala-Lou-Ala-Arc-He-ria-Ala-Asp-Glu'-HeT-Gltt 
301 

GCC .GAC.TGG.AGC . A AG • GTC . CGC . A TC . A AC . TAC. GTG . GAC . ACC , G AC. CCC . AA A . TGG . GGG , CTG. ATG 
Ala-Aap-Trp-Sar-Ly»-VaX-Ar«-Ilo-A3n-Tyr-Val-Aap-Thr-A*p-Pro-Ly8-Trp-GIy-Lau-MBT 



»30-2 

361 

GTT»ACC.GGT.GGC.AGC. TGG. TCG.GTG. TGG. A TG. ACA • TGG. GAC .GTC • TTC. CGC .CAG.GCT. GGC. GCC 

Val-Thr-Gly-Gly-Sar-Trp-Sar-Val-Trp-NBT-Thr-Trp-Aap-Val-PhB-Art-Gln-Ala-Gly-Ala 
421 

GCG.ACG.CGC.ACG.GCC.ATG.GTC.GAa.GAA.GGC.GCC.CGC.CTG.CTG.GGC.ACC.ACG.CCCGAC.AAG 

AXa-Thr-Ars-Thr-Al»-NET-Val-Glu-GXi-Gly-Ala-Ar«-lou-leu-Gly-Thr-Thr-PrQ-A»p-Lye 
481 

TGC . ACG.GTC.GCC. AGC. AGC. ATC'.GTC, AGT. GCC.GGT, GGC , AAG, CAG» ATC. AGC. TTT. GGC. GAC , ATC 

Cya-Thr-Val-Ala-Ser-Sar-Ila-Val-Scr-AJa-Gly-Gly-Lya-Gin-Ila-Sar-Pha-Gly-Aap-Ile 
541 

GTG.GCC.AAG.GGG.CAT.CCG.TCC.CAT.GCC.TTC.ACG.CCC.GAG.GAA.ATG.GCC.AAG.CTG.CCO.CTC 

Val-Ala-Lyj-Gly-Hia-Pro-Sar-Hia-Ala-Pha-Thr-Pro-Gi«-Glu-HBT-Ala-Lyt-Lau-Pro-Lau 
601 

AAG.CCC.GCC.AGC.GAA.CGC.AGG.CTG.ATCGGC.AAT.GCC.GAA.CTC.AAC.GCG.CTG.GAC.ATT.CCG 

Lys-Pro-Ala-Sar-Glu-Arg-Arf-Lao-IXa-Gly-Asn-Aia-Glu-laM-Lys-Ala-Lau-Aap.He-Pro 
661 

GCC • A AG . ACC . AAC.GGC. ACG.GCC. ATC • TA T .GGC . ATC .GAC . GCC . AAG, GTG.GA A *GGC , ATG. CTG. TAC 
Ala-Lya-Thr-Ain-Gly-Thr-AXa-Iia-Tyr-GXy-Iio-Asp-AXa-Lya-Val-aio-Gly-HBT-Leu-Tyr 
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721 

GGC.CGC.CCC.AAG.ATG.CCC.CCG.ACG.CGCTAT.CCC.TCCAAG.GTC.CGT.TCG.GTT.CAC.GAT.ACC 

Giy-Ar«-Pro-Lys-MET-Pro-Prp-Thr-Arf-Tyr-Gly-S*r-tys-V»l-Arf-S«ir-V8l-Asp.A»p.Thr 
781 

GAG* GCC • A AG. A AG . ATC A AG • GGC .TAT.GTCCGCTAC.CTG . CTG. ATC .GAT. GAT. CCG. TCG. CAG . GTC 

GIu-Ala-Lys-Lys-IXe-Lyj-Gly-Tyr-Val-ArB-Tyr-L.u-L.u-Ile-Asp-Asp-Pro-Sor-Gln-Vttl 
641 

GTG . CAG, GGC . TGG . GTC . GTG. GTG. CTG. GCG . GA A . AGC. T AC • AGC.GCC. GCC , ATC . CGC. GCG. ACC . GAT 

V»l-Gln.GlyTrp-Val-Val-V»l-Leu-Aia-Glu-Sor.Tyr-Sor-Al«-AU-H«-Ar«-AU-Thr-A«p 
901 

GCG. CTG .AAG.GTT.GAA, TGG » ACG. CCG . GGT. GAG. ACG. A TC . CAC , ACG. TCC.GA A • CGC.GAC.ATT.CAG 

AU-Leu-tya-Val-Glu-Trp-Thr-Pro-Gly-Glu-Thr-Ile-Hi.-Thr-Sor-Glu-Arf-Aap-IU.Gln 
961 

GAC.CGT.GGC. CGC.GAA .CTG. ATC. AAG, A AC A AG. GC A. GGC. GGC. GTC. T AC. ATC. TTC.AAT.GAT.GAT 

Asp-Arg-Gly-Ar«-aiu-Leu-Il«-A»n-Aan-Ly»-Ala-Gly-GlyVal-Tyr-Ila-Pho-A8n-A»p-A«p 
1021 

GGC . GTG.GAC. CAG. GCC . TTT. GGC, A GT. GCG. CAT. ACG. GTC .A TG. GAT. CAG. GA A . TAT. ACC. TGT . GCA 
Gly-Val-Aap-Gln-Ala-Pha-Gly-Sar-Ala-Hla-Thr-Val-HBT-Aap-Gln-Glu-Tyr-Thr-Cya-Aia 
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1081 

TCC. GTG. CTG. CAT. TAC » CAG . CTG , OAA . CCG . ACC , A AC . GCG . CTG.GCC. TTT.GAA.AAG.GAC.GGT.GTT 

Sar-Val-Lau-His-Tyr-Gln-Lau-Glo-Pro-Thr-Aan-Ala-Lau-Ala-Pha-Gly-Lya-Aap-Gly-Val 
1141 

TAC.GAA.ATC.CAC.GCG.GGT.AAC.CAG.TGG.CAG.AGC.CTG.ATC.CTG.CCC.ACG.CTG.GCC.AAC.TCG 

Tyr-Gltt-Ile-Hia-Ala-Gly-Afn«Glp-Trp-Gln-Ser^L#u-Ila-Leu-Pro-Thr-Lau-Ala-Lys-S«r 
1201 

CTG.CAG.GTG.CCT.GAA.AGC.AAG.GTC.ATC.CTG.CGC.AGC.TAC.CTG.CTjG.GGT.GGC.GGG.TTT.GGC 

Lau-Glfi-Val-Pro-Giu-Sar-Lys-Val-Iia-Lau-Arc-Sar-Tyr-Leo-Lau-Gly-Gly-Gly-Pho-Gly 
1261 

cgc.cgg.ctg.aaccgg.gat.tac.atg.atc.ccg.gcc.gcc.ctt.gcg.tcc.aag.gcg.cto.ggc.cgc 

Arc-Ar«-Lau-Aan-Gly-Aap-Tyr-HBT-Ila-Pro-Ala-Ala-Leu-Ala-Sar-Lya-Ala-Lau-Gly-Gly 

.1321 

aag.ccg.gtc.aag.ctg.atc.ctg.acg.cgg.tcg.gat.gac.atg.cag.ttc.gat.tcc.ttc.cgctcg 

Lya-Pro-Val-Lya-Lau-ne-Lau-Thr-Arc-Sar-Aap-Aap-H8T-Cln-Pha-A0p-S«r-Phe-Art-Sar 
1381 

cct.tcg.gtc.cag.cgt.gtc.cgc.atg.gcg.ttc.cac.gcc.agc.gac.agg.atc.acc.gcc.ato.gat 

Prp-Sar-Val-Gln-Ar«-Vai-Ar«-MBT-Ala-Pha-Aap-Al8-Sar-Aap-Ar«-IlarThr-Ala-MBT-Asp 
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1441 

T*C.CAC.GCC.GCT.GCG.OGC.70G.CCC.ACG.OCC.CTC.AIO.GCC.O*A.CCa.TTT.4Ta.OAi.ilAO.OOC 

T/r.01«-Al a -Al.-Al.-Gly-Irp-Pro-Thr-Gl y -V.l-KET-Al.-Glu-Al.-Ph.-HBT-Gi»-Ly.-Gl, 
ISO! 

GTG.GAT.GGC.AAG.CCG.IAT.GAC.CAG.TTC.GCC.ATC.GCI.GGT.OGC.GAC.CAC.TGG.IAC.aAA.GIC 

V.l-A 4P -GlyLy«-Pro-Trr-A,P-Gl n -Ph«-Al.-Ila-AU-Gly-Gly-A.p-HA»-Trp-Tyr-01 u -V.l 
1S61 

GGT.GCC.rTC.CGG.OIG.CGT.GCG.CIG.CGT.AAT.GAC.CIG.GCG.GAA.AAG.ACA.TTC.CGT.CCC.GGC 

Gly-Al.-Phe-Ar«-V.l-Ar«-Al.-L.u-Ar g -A. n -A.p-L.u-Al 4 -Gl«-Ly.-Tbr-Ph.-Ar«-Pro-Gly 
1621 

TGG. C TG . CGT. TCG . GTC , AGC . CCC .GGC. TGG. ACC. AGC. TGG.GGG. GTC ■ GAG. TGC .TTC .CTT.GAT.GAA 

Trp-L 0 »-Ar«-S.r-V.X-Sor-Pr<».Gly-Trp.Thr-S.r-Irp.Gly-V.l.Gi«-Cy.-Ph..L,«.A.p-Glu 
1681 

GTC.GCG.CAC.COC.CAG.AAG.AAG.GAT.CCT.GCG.CAO.ITC.CGT.CIT.GAA.CIG.ITG.ACC.GCG.CAG 

VBt-Al.-Hi S -Ar.-Glr.-Ly.-Ly s .A»p-Pro.Al..Gli.-Pho-Ar«-L.u-Glu-L« U -l,.u-Thr-Gly-Gln 
1741 

GGC.CGI.AAC.AAG.GGG.CAG.GCG.CCC.GAT.TCC.GTC.GGT.GGC.GCG.CIG.CGT.CAG.GCC.GCT.GTC 
Gly-Ar,-A» n -Ly.-Gly-Gl n -Al»-Pro-Aep-Ser-V.l-aiy-Gly-Al.-Lou-Ac«-Gln-Al.-Al.-V.l 
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1801 

GTG.CGC .AGG.CTT. ATG.GAA • A AG. GIG. A AC. TGG .GGC. A AG .ACC . AGC. CTG.CCC. AAG.GAC. ACC.GCG 

V.l-Arg-Art-Leu-HBT-Clu-Ly.-V.l-A.o-Trp-Gly-Ly.-Thr-S.r-L.u-Pro-ty.-A.p-Thr.AA. 
1161 

A TO .GGC .CTT.GCC. ACC.ACG.GCG. GGG. CAG. GAA .CGC .GGC, ATG. CCG. ACG.TGG.GAT.CGG. TGT. GTG 

N8T-Gly-L, u .Ala-Thr-Thr-Al.-Gly-Gln-Gl«-Ar«-Gly-«BT-Pro-Thr-Trp-A3 P .Ar»-C„-Vai 
1921 

GCG.CAG.GTG.CAT.GTG.GAC.CGC.AGC.AC6.GGC.GTC.0TG.ACA.TGC.CAG.AAG.CtG.ACC.ATC.CTG 

Al.-Gln-Val-Hi,-V.l-A,p-Are-S<.r-Thr-Gly-V.l-V.l-TI,r-Cy.-GIn-Ly..Le«-Tl.p-IU-|..u 
1081 

GTC.OAT.CCG.GGT.ACC.GTG.GTT.GAC.CCC.GAr.GGC.GCO.AAO.GCC.CAG.ACC.GAG.GGT.GCT.GCG 

Val-A.p-Al.-61y-Thr-»al-Val-A,p-PrP-A S p-GAy-Al.-Ly.-Al.-Gln-Thr-Glu-Gly-Al.-AI. 
2041 

CTG. TGG . GGC .CTG. AGC .ATO.GTC.CTG.TTC. GAG. A AC, ACQ . GAA . ATC . GTC . AAC.GGC. ATG.CC6.GTT 

L.u-Trp-Oly-L.u-Sar-HBT-V.l-Uu.Pha-Glu.A.n-Tl.r-Glu-Ila-Val-A.n-Gly-MBT-Pra-V.1 
2101 

GAC.CGT.AAC.CTG.AAC.ACC.TAT.ACC.CCA.CT6.C6T.ATT.0CC.6AC.ACG.CCG.GAA.AT6.GAC.ATC 
A.P-Ar,-As»-L. 0 -A. n -Thr-Tyr-Thr-Pr.-Uu-Arf-Ila-Ala-A.p-Tl.r-Pro-Glu-MBT-A.p-IU 
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2161 

GAG.TTC.CTG.CCC.AGC.ACC. GAA. AAG.CCG. ArCGGT.CTG.GGT.GAA. CCG.CCC: ACG. ACCGTCGTC 

Giu-Pho-Lau- N Pro-S.r-Thr-Giu.L y »-Pro^BT-GIy.Le«-CIy-6lu.Prp^ly-Thr.Thr-V.l-Val 
2221 

GGT. CCT.GCA . ATC . GGC . A ACGCC . A TA . TTC t AAT.GCC ,GTG. GGT.GTC.CGC. CTG, CGT. CAT, ATG.CCG 
2281 

GTC • CGT. CCG . GC6. GAT. GTG. CTG. CGC, GGC. CTG. C AG. A AC . GGC 
Val-Ari-Pro-Ala-Asp-Val-Leu-Arf-Gly-lau-Gln-Asn-Gly 
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